Insulin effectiveness in hypovolemic dogs.
The question addressed in this study was whether exogenous insulin can enhance the rate of assimilation of blood glucose after prolonged hypovolemia when homeostasis is waning. Twenty-three well-fed mongrel dogs were maintained at a mean arterial blood pressure of 50 mm Hg by bleeding. Periodic analyses were made of arterial and venous plasma concentration of glucose, femoral blood flow, arterial plasma concentration of insulin, and hematocrit. At the onset of physiologic deterioration signaled by the need to reinfuse 50 ml of shed blood to maintain 50 mm Hg blood pressure, dogs received either 10 ml saline (control; n=15) or 10 ml saline containing 2 units insulin (treated; n=8). Administration of 2 units of insulin to eight of the dogs caused a significantly faster decline of blood glucose than that observed in saline-treated animals. Despite the more rapid decline in plasma concentration of glucose in animals that received insulin, there was no significant difference in glucose uptake between the two groups of animals. The hemoconcentration reflected by a rising hematocrit that develops when hypovolemia persists was accentuated by the administration of insulin without supplementary fluids. The absence of any effect of insulin on glucose uptake in the hindlimb in the late phase of hypovolemic shock suggests that the accelerated decline in arterial glucose levels may be due to inhibitory effects of insulin on hepatic glucose release. These results are not consistent with the resistance of plasma glucose to insulin in the late phases of hypovolemic shock.